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摘 要 
水资源是自然环境的重要组成部分，是人类赖以生存和发展的不可缺少的一
种宝贵资源，同时又是战略性经济资源，必须有合适的水质、足够可利用的水量
以满足社会经济发展的需要。随着城市化的快速推进和人们对资源环境要求的不
断提高，水资源环境压力不断增大，水资源环境承载力已经成为规划环评中关于
维持生态系统平衡及社会可持续发展的一个重要研究领域。对规划区水资源环境
承载力进行评价，可将评价结果纳入规划与管理决策中，为水资源规划和水质保
护提供理论依据，有助于运用合理配置手段、总量控制指标引导水资源的开发与
水环境保护，以促进规划区的可持续发展。  
本论文综合运用环境科学、生态学、环境管理学、环境经济学等多学科的理
论知识，采用文献查阅、资料收集、理论分析、专家咨询、实地调查等方法，基
于国内外相关概念以及研究成果的对比分析，探讨了水资源环境承载力的概念、
影响因素，界定了水资源环境承载力的研究内容，阐述对比了不同的量化方法，
以及水资源环境承载力在规划环评中应用的必要性。并以厦门市同安区为案例研
究对象，采用简便直观的水资源供需平衡分析法、环境容量负荷分析法以及发展
较完善的模糊物元分析模型对同安区水资源环境承载能力进行综合评价，基于对
水资源环境承载力影响因素的辨析，以及同安区现状水资源开发和污染源现状调
查的基础上，有针对性地选择了合适的量化方法并建立了相应的评价模型。 
基于量化评价结果，同安区从水资源供需平衡分析中得出在水资源保证率
P=95%时，一次供水和二次供水条件下，水资源可利用量无法支撑在各水平年城
市人口及社会经济的发展；从环境容量负荷分析中得出东溪、西溪、浦声支流及
官浔溪的 COD 污染负荷均超过水体剩余环境容量，面临较大的减排压力，近期
东西溪、官浔溪及浦声支流仍然无法受纳规划发展带来的污染负荷，另外同安湾
COD 污染负荷逐年减小，远景污染负荷低于 10%，是较为理想的水平；从模糊
物元评价模型的结果得出 2020 年同安区水资源环境承载能力呈现增长的趋势，
近期 2015 年增长幅度 大，远期 2020 年至远景 2030 年间，承载力呈下降趋势。
此外，本文还就为同安区水资源的合理开发规划与水环境保护管理决策等提出相
关建议。   
关键词：水资源环境承载力；规划环评；可持续发展 
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Abstract 
Water resource is an important component of nature resources, and an 
indispensable treasure for human being’s living and development. Meanwhile the 
suitable water quality and useable quantity make it strategically economic resource 
for the need of social development. With rapid urbanization, the pressure of water 
resource and water environment has been strengthened under the requirement of 
human and society, thus water resource and environment carrying capacity become an 
important research field concerned about sustaining ecosystem balance and 
sustainable development in environmental impact assessment of planning. The 
purpose of analyzing water resource and environment carrying capacity is for the sake 
of integrating the assessment results into planning and decision-making, laying the 
scientific and theoretic base for water resource planning and water quality protection, 
using diverse methods to promote the sustainable development in planning zone, such 
as rational distribution, volume control.  
In this dissertation, the concepts of carrying capacity, different measurements and 
its functions used in EIA of planning are systematically studied by means of reference 
and material research, theoretical analysis, expert consultation and field survey, using 
the interdisciplinary theories in environmental science, ecology, environmental 
management and environmental economics etc. The measurement and assessment 
system of regional water resource and environment carrying capacity are established, 
and then applied to the case with the regional development planning in Tong’an 
District, Xiamen. The main achievements of this dissertation are as follows. First, the 
analysis of supply-demand balance of water resource shows the inability of carrying 
capacity under the guarantee rate of P=95% and first or secondary supply condition. 
Second, based on the water environmental capacity analysis, this paper estimates that 
COD capacity has no more spaces in Dong stream、Xi stream、Pusheng  distributary 
and Guanxun stream for pollutant input in recent years, but in Tong’an Bay the 
capacity burden decreases gradually, even reaches 10 percents in 2030 which is a 
reasonable level. Third, the fuzzy matter-element in comprehensive evaluation with 
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multiple indicators shows that the water resource and environment carrying capacity 
in Tong’an District will increase till 2020. The capacity will reach top when 2015 by 
the improvement of sewage treatment. But due to high population density and lack of 
water resource in 2030, the capacity will fall then.  
Based on the evaluation results, some relevant suggestions about water resource 
exploitation are put forward and the paper also presents specific safeguards of water 
environmental protection in Tong’an District. 
 
Keywords: Water resource and environment carrying capacity; Environmental impact 
assessment of planning; Sustainable development 
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